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(54) METHOD AND APPARATUS FOR INSPECTING THIN PLATE LAP SEAM WELDED PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultrasonic 
flaw detecting method and apparatus capable of 
detecting the flaw of the blow hole microporosity of 
several fim or less from perfect peel of a lapped part 
without generating irregularity in judgment and capable 
of also detecting the size of a molten part. 
SOLUTION: A point focus type probe 3 is driven at a 
certain position in a weld bead lateral direction by the 
bead direction moving mechanism of a two-axis scanner 
7 and moved at a predetermined pitch in a weld bead 
direction to collect an A-scope image and integrates the 
A-scope images obtained during the advance over a 
predetermined moving distance to obtain the average A- 
scope image at a bead lateral direction position. Since 
the arrangement of crystal grains is wholly random, the 
phase of reflected waves interferes to lower the echos 
from the crystal grains. Contrarily, since a position 
where there is a flaw is uniform in depth in a weld bead 
direction, a strong echo wherein the positions of 

reflected echos are aligned on the A-scope returns to the probe to be emphasized by 
integration. 
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ss^&c^yaa-r^ai-e&o-c. sa»*<30MHz 

a£ffj£U C<Z>afl^ flJtE7tM'> h 7 1* 
fc**a* e- Kffi^ftl^lrLfcatfctSyilLftor 

as:*2u 

mtt-rs»a-c*oT. 11**1 r=*i, 

as. 

«j»5^-A«i«»«a«atj*ot. mean:* 
l f= s/-Ajsa»a»^a * aa2*<»a® & xaa* & 

n$t u -c s & c £ «a« t -r a »«a^^t)i**>- 
Aj$a«<»a2^aj. 

[§»*« 4 ] a«4[ 1 xiiis^s 2 i=iB«<oa«ate 
*^t->-Asa»«)a$^T?j5ot. a*«nc* 
Lfcs/-A»a«a**a-caa***aai-r*Ki=, 
aaafcoaaxa-aaaKB-xa— 
set $aafr-5a«ate^-&i/-A»aa<Da3S 

maasi a«ate-&^*->-A»aa<Djsatta 

«t30MHzj^ojca4M^sui«aaM?Atffl*aa 

«»**-r*ffl*sSttB«««i:. &ai*JBia£&a*1S 
X=i-^«»aiBH»Bi:Afl9-r-**«»Lr. A- 

x=»-:?a<B;sae- K*a¥*Mba*fMW-s*« 
£ #s t £ =t l r £ * c t $ &a <t ^ * 



->-Ajsass<»assao 

m*a6] a*a5icEtta>»«afe^t)ii->-A 

z&m-rz^&t. *0it*fr&aifti»a*aa5&n 

ate^^>-t*->-AjsaaucDa2Sfi. 
[awoasMBifcR*!] 

[0001] 

[snjioa-f saaras] *aai*. ws«afea^« 

TJtaLfr. ate^*rt*SP (->-A§5) <©jga«ss$. 

««a*ai*T#«aa*-r*aa*tf*«>««i::iw- 

[0002] 

[stoats] ->-Ajsa. xtk* hsa^?<osasp<o 
as^ast l-c. t77-f >a2t*->3--f >a2t*< 

aaaa *tf-?aa&8aa*a-tt$tt y sxo-c-*> 
[0003] 

t»U«y. *»*2fc:M»&a5*fl*-r*xu*-lr> 

aflai-saaa-y-x k 3io»yaa<©st«i=«kya 
5*«a-r*3io«yiai. jc&ic&if&aoicKK* 
«a5*«a"r*aif3MEwaa:ifefty. 

»S(0*SI*a2-C$-5. 

[0 0 0 4] LfrU C^t^OT^-^T-f xoas^as 

*fcnggi=(*, aaaaafti=*&aa£<*ib-4-« 
a*ayaare&*fc*>. ^aaaaaarcaa-c 
a&i*Nua*<&«. a±aj:3&Haa£*a 

[0005] a*. >a**ai*. sa 

s&tfjsaas. /\>7ij>mh. »aB#<&»aa3S 
^•Y-H<»«ts. awasaaafcifKjiymajrci* 

3*, aaffo>iaaai=j:«a*ictt«:0!>j:3<cnB 
a<fcs. **ti*. sa««<oaa**j3g-r*a>A<*ai= 
*u»cfc. ^(©asaojiis^ aaarc^o-caatg 

[0006] /\>7'j>mh^it ^-coais 
«#*if*&iWMjfl9«a*«a-r-B*<. musk*** 
*i**yc«:<. *o*iaa>a(=iai=j:«*B«fT3 
as** v. nai=aaift«n«aa7««:i»^^nttttJbt 
jsaa35^^-h*>?.*j^-r^ii^i= 
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BBOiSl » £#SJI V Z £ IMSIS -5. 
[0 0 0 7] C0>J:5£«US*t>. jS#&S£i5tJ8i::<fc 

r, - 8 7 0 8 1 ^'2kmizffl7ikzixtzJ5m<& 

[0008] 

[0 0 0 9] L*U OTB«W¥6-8 70 8H*»<i 

f=na**i.fett*aa*aai::&iiTME. *«*ijei= % 

[0 0 10] ^fcffiffl-r«e^;-SA<30MHzfel±«)SC^ 

iMk-efetu*. *£5#»+Mm<D*w*&a>£axa 
^a>eaa*<©a#aH£fcy«£»a*<ait&*t«:i* 

»*a<*ofcy, aai=j:oTN:Kavffa8A**t* 

iK^S^ajcfct^-Ctt. a+/imlsrFtf>*tt*"CaiiJ-*- 

[001 1] fc£*.si>saa-cs«"c*. * 
aicfci^-ci*. ata^=b^«<B4>*<D*:&<»»LiE«tt 

&«*LTL*3*tttta«*y. wnaas*i*<&«. 
«?t. *nEa*a*t*aai=*ii-ci*. co&j^fca 
«i*aa&*m*fc«a-c*a«<&^±fc5iJB 
satb-rscfcOTa-casftt.. a+/im£rFa>*n* 

[0012] *a&i*: ca>«fc5fc*«Kffi*rs**i 

fr-3*a*ea • *a*«tt»"e*< *»»i=irarcrtt 
■cay. *f=. i§ssscE<©n»*A?>siai=:<b^^aiag 
»****i»Ka#itr. afe*:b-&aaaattMBfr 



*#aaT?**fl*a»«:*aAtfs«*att-*-*cfc 

[00 13] 

a*a*ai=j:yaa-*-**a-e*oT. asaaooM 

K7*-AX$1*fcjB#;fc£;8atf- K»«IC¥ 
f?f=Va L£A<£> A-xa — ^aa>KHWa>m Cjg©^ 

— **«»ur. A-xa— ^aoaae-Mjfiijpa 
■e-tdswase- KW*mi=*ttL«:fit&aysu?9 

Ttf-K<&±ffl*X**>U «BA-xa-^«fl>» 

atr-K#iw*fl:a*&. B-x3--?&£^fi&-fa 

l-cs* c t $#«t-r-5»«ate-&t>-a-*>-A>saaj 
o>aa^ra caaai ) -cfc-s. 

[0 0 14] *«ate*fett;8aff-e** 
»-«+ 5 a s^d^q^-t** 

a>*m*aa"r*fc*i=. a*aoaaai*30MHzfiL± 
«>H^aaa-c«:i+*itfjft6'EEt\ iisn^i 
&®«axa-*aa**u aw-*-* 
**aa**s*t«aaaaai=tt«£. aaaa. sp 

*A-xa-^±^l±*Bxa-tt$NMifr&<©ttftx 
a -<k IS t A/ £BMfi<o*&iM*ai=&:«. 

[ooi 5] a*<D«ffittM:»«art-c±<5 

Ltz7n—*-)\,max.m* 2 aaaasafeafe-tfe 
aai::o!>*«ar*fcA»a0>***«i=a-fc**-e 

tise-Assftif- K*a*a**r. A-xa-? 
aanmtttfncaa-?— ^conTa* • «F*9fl:aa 
*?T&5fc. a^oxp-ttfi^flotta^ajs-sfcAT 
a Lam y. a#<©xa-(±tisa<i5ic. 

»*#*4«a*aaaa-c*» vafcsrt.fcsaaa. 

a^sp^b^^fcA-xa-^i-CI*. *R8xa-A<|g 
[0 0 1 6] C(Dtf-K^lSj|csp^b*^=A-X3- 

?a*e-KW>ai=«Hn**»»4*fc:tf&«y. * 
ft^baaa-eoA-xa— ^asaaaai:: int 
4b (B-xa-w -rat. isa5PrtS8©igf@a$# 
-5zt*<-t7#^ 0 coa-aa^a^-ci*. aaa^as 
t aa^ & ©is — « izmte-&t>-i*sax a — 
«*<D«a»*i:)S:ora3i!n***. *f=. aaur^ 
^ii^laAaa^a^aa-catEi^-eaaa^ffa^ 

[0017] mffiSia$»*-r-5y=«)a)S2(D^iaf4. 
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xa-fcu&ti) M«>fl**&» mta^-l*«PfiLf <©5S 
•2S«fi4a^*5-B->-Aj§SSIJ<»«S^ (m*«2) T? 

coo 1 8] m&mi to^mz&^xn^tiz&te&o) 

t ®m&mm<»mi&tt<»* $ £ xmrn* zzttf 
ffiJIKfic??-*- £*,0>£<o-e, SSka5<o^:#*. iP^iSSi 

* ft-SSta^fc-lH&fMStttfc&x 3 -tf&^ffltfi- 

COO 1 9] ffflB&ffl£#Sfe-f**:tf><B3r3 0>¥®rau 
HfflEIM (D^SXI±S2<D#«<DC^*t^-Cfcor. Iff 
IBB 1 (B#®K<fcSS8ffi&2;S2!£«ia2#a>S®i: 
3E®*S>£i8fflU *<B2o<»irJf«£ft#£^:blz-T 

^-r-5xa$*ur«:-5c ) k$^at-r-5t,<» (is* 
co 020] iffismi (c^sicfc^ri*, sssizffiE-r 

&8S#a>£II^e><0xa- (JUa-) 

£SHS-f*i:. fcoTL* 5. 

2^<DBTJf«<D^S2*ff^.li«fe^. 5Eot, *#S<Bcfc 
5 £x«£fr5 cilery. SM£<caSj&^3S£T?* 

CO 0 2 1 ] lfflB^S$^f £f=*><7>|l4a>^Ktt. 

iffiam 1 «>¥sxi*m 2 <z>^®<© 5 % oivr^-c & o 
iffiemi <D^si-<fcy««s2<*$«2r-5isi-, « 

CO 0 2 2] Iffffimi «>¥®l~<»:y«2$ff51S^ ffi 



COO 2 3] lfffEIIffi£S2fe-r£f=tf>0>m5<»3M£te. 

X a - ?«*>n £ . j£^lsJi|X^Sffl#aKS?ftS^«> iSS f- 

¥191b«^ 4 B - X a - ?«£fE fiEf Z>¥& t $=fr L T 
[0 0 2 4] «fc*U*. IfffESM a>^«-<?5£^fc 

[0025] iiffffiPja£#sM-£f=to<Bm6(D^«tt, 

lffl5m5<D^S(D«fiEizin^. f3e,*tfcB-xa-?« 

[0 0 2 6] *#®rz<t^<f> Iff!Bm2«>^S-C5E-<fc 
[0027] 

[HK<B!gi£a>ff*3S] KIT. *HWtf>HJ6«>^©<©#l$ 

n^ffl^-cui^So 11 1 \z*n®<j>nmofcm<» 1 «a 

-Cfc-53««te^^»-t*v-Ai§S«i<oei2Sa<»«fiEa> 
«B&£jF-fE-e&y. ca>satt*fewa>nisa)^si-e 

fe^t>i±v-AiSSES (e-KS5) . 3l*7t<-f>h7^ 
-^jXMSffl^ 4l±«M^;w^r-. 5(*e-K^lRl 
*£SM8«. 6l*e-Ki|S^lS]^iil««. 7l*2fiX^r 

. 8i*s«ii^-<aa«aiS. 9i*ffl#iK«?«sa. 1 
oi4B-xa-^aa» 1 1 i*s#aKe-A-c&*. 

[0 0 2 8] cct. *-r> h^^—AXSSS^^f-S 
I*. 3 OMHzJa±<BffiWifc£36££-fr-5C 
SHE<D^<0-C?3&y. ffl«i«gSSS9*3 0MHzJ^Jia)j2: 

•5. *c,(c. fflWS«SI&9l*. A-X3--^5S^$/ 
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[0 0 2 9] mj> *XSi3§a&^3l±. SSM^- 

*;u*-4 L-C 2 Six*-*-*— 7 KSty tt(tTfc 

y. 2$ax**:j— 7i*. if- ^ft®mmms{zjz 
i=. -e^fttf-o h?*- axssuta^s^x*-^ 

SS8i^3<&tiai*. «tt^a«tliS8fr«fey«t±l$*t 

*-safe^+3-ii->-Asssii 2 <brsh*. a^is^ffig-e 

#£J:?Ji^a<Sl::*|::ofr£<fc5i::>6:-3-CU-5. tK-T> 
11*. SI OTJ:5iEEj§^BiMt7MSi:. Sta-&t3l±-> 

[0030] 021*. 7t<-r> h^^-^xsasfls^s 

[00 3 1] /K-f>h7t- axMSSffi^f-SI*. 02lc 

x^rv^— 7 <o e- K^isi^aat8« 5 let y ffiis$^ 

T. 5See-K^|6H=Rif^e-v^-t7«ailL«:A<€,A-X 

•5, -5" LT. fiffSa>^aSffiJ8t$igt?HI=»f>*tfcA-X 
3-^a>«$s^:u #A-x=j-^i=fc(t 

CDf- K<tB^|Sifia-C<0¥^A-Xa-^«$^5 o C 
<BB#. ^S6e^*W**jg0<By-l'X£ l J* 
#I+*U*J:<. w<DHSE<»»«Hcfc(.>TI*100^mt L 
tUS. "T^ft*.. 100^m«<oe-K^|fil^Ki^i:fc 

*#e>*vfcA-x3-^si&$s#LTo-&. 

[0 0 3 2] fc£ fcf- K«^lR)fia-C<©^l&JEat 

»SS<Bi§£. «#<D0»=6 4 0-eiL-C^-5<©-e. 
U)®HI*0. 1rarax64(H]=6.4mnn?S)-i) 0 
[0 0 3 3] C7l"-5ci:r=«fcy. ISStigirim©:* 
£ * <B 7a 5. <? a * a •>■?■ -f j$8*K5 $ 

T?S,of=i§^. -jilcfc(+$g?Sl?l*. (5S#(©S«?x=i 
-lif^lcfc y E»JA^^^c 0 2 <J> J: 5 ictf 

-< J K7t- *X0>j&t;Kh:-A£;g8tf- K^IrIICX 

^f(5<c&-5(4ai* 2 ^ainwL<Dm^t>^n-Qtb y jsa 



t*- K^[p|lzlS-'&ai*-Cfe^Ci:<i>t.. A-xa-? 
±tS*ia — ©fta*** 5 o fc&t^xu — 

iot<^> s^i=cfcy^is$^*^i7^-5o 

[0 0 3 4] 03I-. »ta^1i->-AjSgaJ2<D5 

ate^*3-a-a5$ss«Lrt>4t#<ofii^-$s-r 0 0 

3l=fct^r. 1 2l*;8SkSI$ (^-y-y h) . 1 3l*«ta^ 

^•t*9J-pfe-5. mmutit. 5§si=<fcy 2#<a-3igi«n 
*<5§SiL-cs^$^rt>-5g?5j-T7fcy. ate^t>-e-®«t 
i*. 2tt<©3Siii«i*s«xi*^^i=jai^«©j=fc-5 ; t,a> 

[0 0 3 5] 03 (a) (©fiat?. JSSe-K^lRllca 
»Lf=SS$ffofct#<©^A-Xa-^|gif*. 03 

(b) a>«fc-3i=&y. afe^b-e-sp 1 3fr£><ax3— 

mtUVZZ. 03 (b) icfci^-r. Sia-iitSS# 
«®fr£0>xzj— rfey. Bxzj— (*ttgS2t*JS®J^£> 

<ax3--cfcy. Fx3-{±te&s#w©a:b£:bi£Ss 

1 3^<5>0>Eltx:3--T?&.S o 03 (b) ZfkZbfrfr 

^bjaaicky Fxa-cntL-oj^OEcoT^-s. 

[0 0 3 6] CftlZ^L. Sta^1i->-Aj§»aJ2(D 
^jSB&SM 2$JSSL-C^-5i#<Z>#?-£04i::jj* 

f. 04 (a) <©aaT?s«*fTofc«^. aawsKtf- 
ai 1 a>aja-r*i5H-c?i*. aa«tttj§ai-<fey-wb$ 
ttr^y. ate^+^-l*■«p<©^®A<M<3a:orl.^i<7>^?. 

Fx3-tLrtttB$+l-5S»:K6<*!l<. 04 (b) 

mr <fc •? ft 3 ?^ a -x a - e,*vs 0 

[0 0 3 7] 01ICSSU-C. SWaSS5«S9-C^8iK-5 

^-e^u-r-So ssM^asitas8t7«tH3F*vfc=&&a 

B-Xa-7gi1 Ott. f^f*K»fiSl?(0fi5 
A-X3-^«$»g«fc§ESIL. B-X3-7S (BtS 

[0 0 3 8] 051*. 81*511 (D«2^-effia2i*:$ 
«62UfcS5«>B-Xzi-^<0«iJ-Cfc$. fcf=U. 
•T<-r-5fc«). «J57jlSUC2fSlCffi^Lrfc-5. CC75B 

-x^-•^«llc^^t^t:l±. ^«>icafe-&t>i±ssi 3<©ia 

[0 0 3 9] 06 I*. aJ«Mte^t)-t*->-Ai§aaJ2<7> 

BT®£^Lfcfca>-e&.5. 06icfct^Tate-&t)i*an 

31*. 05(OB-X3-^«1»jSSrtS(Di{ii:Lr«iaj 

$tT.-5S5ttt?a&y. mm&i 21*. *§A<ai*-c>B^.$ss 

^. 06fc^-r«fc ; 5l~ata-&t)i*a>®(D^S 
JWtU iSSlSIJI 2<Data^1*®^l6](DS*$Xi 
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[0 0 4 0] iS(ta^-J±*l*j§S^Sa>?lo?iy^gi:ll 

aix< z^x-Tmxt&b-rzfrit. mm^<D±m. 

«^fiiJa>S«8iJ®ffa>e^-5500N/cni J $j§ 
S«>a • *&<Di$lb &tf&<*itg£50%JU± 

[0 04 1] 08I-. *fgE<Bte<Bll;te<DflJI§T*fe.&-3J 

5 5 lz % fflSffia®HT<7)0. 2~0. 3mm(*. 
Si3-|:16otUfl\ ^^t>5ori>-5. -£•<*> 

o<DB-Xrj-?&$ifi%<kfcfcJ?+**€>«l»TU M 

m<r>&mm&mi"£ttzz.bx. TStooas^B-x 

[0 0 4 2] 05<DB-Xa-:7&(BS«SS:&$|£ji-5 

«■) <d«sa<. Hfg<&$?i4f3i::>s:oT^<&. c*ti*. a 

& y . B-Xa- ?«fi<#1lt yrJC,tN*(Olc^o 

e-Kita^iS)#fiaicfe(tssxa-d<-^ 
[0043] si oic*fs^(DiesE«>®s§-ca5-5aifi« 

£*-f. 01 Olzfct^r. 1 4l*^lixa-tttijSa. 

at?&-5o 01 o iz7jkirnM<M&m><* sn^tt© 

■5. 0 1 1::^-*- gai-fei^-ci*. b-x=i— 

m&i&mi*. Ap B wc<DB-xa--^«$arff^J5it 
^«^c,^of=<oic«L^ hi oiz7jk?mm<7>temiz 
fc^ri*. *mo!>&5*U£*-e«airefr*.«J:?i:: 

[0044] B-Xa— ^gai 01*. B-Xa-^Ift 

gai 4i*. /-fx«;S-rfcifta>fflia:^i8E£fliS$^ 

IV *t.(=:aSx3-i:JS®xz3-$>-g-rci:fz<feor 

^»<©®««iafiafiz«feySIJ£i-Sc: < t*<T?$i, 0 

Stta^J±*#ttJga2 2lcSC,^.^ 0 jSltii 
^tt^tusai*. #®x=3-<&sgsgcDE&. ap^Ste 



-r-s. cflDffla*. stt<oii«ffiaa«r=j:ysijE-r4 
nsttai 61=1131***. jsas?as*j^sai 6 

[0045] 

[J8<P!<&$l»] fel-h|»BJLfc < fe5l=. **9I0!>3*. fit 
K*ffl»tt**T. A-Xa-7*ai*mitd!>ffili;dd!> 

Wx3-*«#saifc6xe,<©«tsixa— j:y3i<aa-c#* 

«fc3l=£4. fflW3toffl»«li3 OMHzfcLttlS 

c t & e> afe-&^>-a-s»<»^±^sijjsAN *=> ~» s * □ > 
[0046] m*.&2\z&zmmzt$i.\-a*. mam* 

t>mto&t>-e&&2lz*tirzmMm<»tl:mz*it>. ■€•<*> 

«-efc<jeatti=fww*ci:ac-c*. «ai=/< 
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